mass spectrum indicated that the label was in the methyl group derived from N'."'-methylene-THF.
I3C-labelling was also detected in each of three unknown compounds A, B and C (Table I ). The labelling pattern of A was similar to that of glycine, of B to serine, and of C to ethanolamine. A, B and C were only detected when excess glycine was added (producing excess serine and ethanolamine) and probably result from a detoxification reaction involving the substitution of a group of mass 45 for a hydrogen of the amino group.
These experiments indicated that the conversion of [2-I3C]glycine to [2,3-"C]serine occurred in carrot cells as demonstrated previously by n.m.r. in tobacco cells. GC-MS techniques were in addition able to show the exchange of '3C-labelled glycine and serine from the 'free pool' into proteins, and that the "C-labelled glycine and the N'.'"-methylene-THF formed from it were utilized in biosynthetic reactions. The present study was carried out to determine whether the effects on synthesis of collagen were accompanied by an alteration in proteoglycan synthesis. Pieces of cartilage, approximately 2-3 mm' across and I mm deep, were dissected from the middle of the proximal tibiotarsal growth plate of rachitic chicks aged 4 5 weeks. Cartilage was cultured on stainless-steel grids in a serum-free modification of BGJ medium at 37 C with a gas phase of CO,/air ( I : 19); the medium was replaced daily. The techniques of cartilage isolation and culture have been described fully elsewhere (Dickson & Maher. 1985) . For the last 2 h of culture the medium was replaced with fresh medium containing Na35S04 (lOpCi/ Abbrevintion used: CPC. cctyl pyridiniurn chloride ml). At the end of the culture period the cartilage was incubated twice for 5min at 37 C with I ml of 0.15 MNaCl containing 10 mM-NazSO,, washed twice with acetone, air-dried and digested at 65 C for 3 h with 1 ml of enzyme (0.1 ml of Sigma Type 111 papain in 10ml of 0.1 M-sodium phosphate, pH 6.5, containing 5 mM-EDTA and 5 mwcysteine. Virtually all of the tissue was solubilized by this procedure. Aliquots of the digest were analysed for DNA (Boer, 1975) and after hydrolysis (5.8 M-HCI, 18 h, 105 C), for hydroxyproline (Woessner, 1961) . T o 0.5 ml of digest supernatant was added 0.25 ml of 5% (w/v) aqueous cetyl pyridinium chloride (CPC) to precipitate chondroitin sulphate. After leaving at room temperature overnight the suspension was centrifuged (3000 rev./min, 5 min) and the residue resuspended in 0.5ml of 1 % CPC for 2 h before recentrifugation. The residue from this procedure was washed twice with 5% (w/v) CPC solution ( 1 ml), transferred to a scintillation vial with 2 x 0.1 ml of isopropanol, mixed with scintillant and j5S activity determined in a liquid scintillation counter.
Proteoglycan synthesis, as estimated by incorporation of "SO: into the CPC-precipitable fraction, was lower in 72 h cultures than in 4 h cultures (Table I) ; in contrast, collagen synthesis is sustained over this period (Dickson & Maher, 1985) . In the presence of 1,25-dihydroxyvitamin D, incorporation of "SO:-was reduced in 72 h cultures but not in 4 h cultures (Table I) . 24,25-Dihydroxyvitamin D, also caused reduced "SO: incorporation in 72h cultures; its effect was slightly less than that of 1,25-dihydroxyvitamin D,. In a separate experiment under similar conditions save for slightly modified conditions for radioactive labelling (2.5 pCi of Na~'SO,/ml; 3 h), no significant effect of vitamin D metabolites was observed Vol. 14 BIOCHEMICAL SOCIETY TRANSACTIONS , 1985) . Since this appears to precede the effect on "SO: incorporation the latter may be secondary to the effects on collagen. Some caution must be used in relating "SO: incorpor-15 ation to proteoglycan synthesis since it IS possible that the concomitant stimulation of resorption may release sulphatases that could act on newly synthesized chondroitin sulphate chains causing an apparent reduction in "SO: incorporation. Further work is necessary to clarify the underlying mechanisms behind the experimental changes observed.
Airway mucus is important in both health and disease. Without it the clearing mechanisms of the lungs, ciliary action and coughing, fail to remove cellular debris, inhaled micro-organisms, irritants and dust which have settled on the airway surface. On the other hand, mucus produced in excess can narrow or block the airways and so contribute to illness or even death. Accumulation of mucus in the bronchi is an important feature of such diseases as chronic bronchitis, asthma and cystic fibrosis. The biosynthesis of mucus glycoprotein involves synthesis of core polypeptides and their post-translational complex glycosylation and sulphation. The number of copies of core polypeptides appears to be a critical factor in determining the overall amount of glycosylated molecules. In order to clone the corresponding gene(s), purified and well-characterized preparations of core polypeptides of mucus glycoproteins must be available to make specific antibody and synthetic oligonucleotide probes. The present communication describes recent experiments on isolation and characterization of core polypeptides from normal human bronchial mucus gl ycoproteins.
Abbreviations used: PAS. periodic acid/Schiff s reagent; TFMS, trilluoromethane sulphonic acid: SDS. sodium dodecyl sulphate.
The bronchial secretions (about I0 pl samples) were collected from non-smoking patients undergoing anaesthesia for minor surgery. The bronchial aspirates from five to ten persons were pooled, solubilized in l00mM-NazHP0,/NaH2P0, buffer containing 6 M-guanidine-HCI, 1 mM-EDTA and 0.01% NaN,, adjusted to pH 7.4 and then dialysed exhaustively against I0 mM-Na, HPO,/ NaHz PO, buffer containing I mM-EDTA and 0.0 I 'YO NaN,, pH 7.4, before being freeze-dried. The freeredried material was solubilized in guanidine-HCI-containing buffer and subjected to gel filtration on Sepharose CL-4B solumns equilibrated and eluted with the same buffer. The periodic acid/Schiff's reagent (PAS)-positive material was eluted in the void volume and was clearly separated from other proteins present in the bronchial secretion samples. The PAS-positive fractions were pooled and re-chromatographed. The resulting PASpositive material was eluted as a single fraction in the void volume. The treatment with I00 mM-P-mercaptoethanol did not reduce this material to M , < 2 x 10" as it was still eluted in the void volume. Whether or not the mucus 1 co roteins were cleaved into their subunits ( M , by this method because of the exclusion limit of Sepharose CL-4B. The observation that no small-M, fragments were detectable, however, indicates that solubilization and fractionation procedures did not degrade the constituent subunits. A recent study employing CsCI/ 4 M-guanidine-HCI density-gradient centrifugation techni ue has shown that human bronchial mucus ( M , 18 x (Carlstedt & Sheehan, 1984) .
In order to remove oligosaccharide side chains from 
